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SERIES 
CHAPTER - 10. 
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1. А ғау of monochromatic light propagating 
in air, is incident on the surface of water. 
Which of the following will be the same for 
the reflected and refracted raus? 


(a) Energy carried (Ы) Speed 


(py Frequency (d) Wavelength 


[CBSE 2023] 


4. Explain the following, giving reasons: 

(A) When monochromatic light is incident 
on a surface separating two media, the 
reflected and refracted light both have 
the same frequency as the—incident 
frequency. Explain why? 

(B) When light travels from a rarer to a 
denser medium, the speed decreases. 
Does the reduction in speed imply a 
reduction in the energy carried by the 
light wave? 0 

(C) In the wave picture of light, intensity of 
light is determined by the square of the 


amplitude of the wave. What determines 
the intensity of light in the photon 
picture of light. 

[Delhi Gov. SQP Term-2 2022] 
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e Define wavefront of a travelling wave. 771721697114 
Using Huygens principle, obtain the law of 
refraction at a plane interface when light 


wave front is defined as the locus of all such particles which are 


passes from a rarer to a denser medium. oscillating in same phase.Normal to the wave front gives the direction of 
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3. Define wavefront. Draw the shape of 
refracted wavefront when the plane incident 
wave undergoes refraction from optically 
denser medium to rarer medium, Hence 


prove Snell's law of refraction. 
[CBSE SQP Term-2 2022] 


Prove law of Refraction on the basis of Huygeris Wave theory. (From Denser to Вагег) 
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5. (А) What type of wave front will emerge 009 Those. li 
| 


from: Bouree wid родиш 
(i) point source li 
(ii) distant light source iy 4 ае ПЕ |! ци ре 


(В) What are coherent sources of light? OAL ІМ bame proe oy’ 


(С) Monochromatic light оҒ wavelength ires риофе A ference. WAL colled 


589} ит is incident from( air) оп a water 


surface. What is the wavelength and Селе قم ]ا لان م‎ 1 va. 


speed of reflected light? 
[Delhi Gov. SQP Term-2 2022] 


m nx XU 
БҮРІ дм ped + wonder № Spei 7 sgaxis 1 
рю ав | = Зҳіо!? 


Az ер Ход Shed 4 Р тј 589 


г БЕ | үне 


Sow хо“! 


fri a9 - = 5. ЕДІ 
че 


г 


ата ы ыы 


Лар = ex | 
5 


5-09 хо! 


= GTI 


E- i‏ دآ 
BE +‏ 


ea = 6 3036 E 4%Х 0 ^ 
SCX 2.26 


Types of wave front 
© Spherical Wavefront — Point source 


00 سدس 
Plane wave front -» Source at infinity‏ © 


® Cylindrical wavefront — Thin rectangular strip / 


linear source 
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6. Define the term, "refractive index" of a Refractive. index іс the sali 
medium. Verify Snell’s law of refraction when Velo 27 q е ы 


а plane wave front is propagating from а 


denser to a rarer medium. [CBSE 2019] ١ وين مل‎ d M м medium: 
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75jState huygen's principle.7Consider a plane 


wavefront incident on a thin convex lens 
Draw a proper diagram to show how thé 
incident wavefront traverses through the 
lens and after refraction focusses on the gode Т pom М: 
„фес л.- 
м4 2 : 
سے‎ 


focal point othe lens, giving the shape of |. iol 
the émergent wavefront [CBSE 2016] = Bp 
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8. А plane wavefront propagating in a medium 
of refractive index u, is incident on a plane 
surface making the angle of incidence i as 
shown in the figure. 


E 


It enters into of peni H or 
refractive index u2 (из > 1). ве Huygen's 
construction of se avelets to trace 


the propagation of the refracted wavefront. 
Hence verify snell’s law of refraction. 
[CBSE 2015] 


9, Define the term 'coherent sources' which аге 
required to produce interference pattern in 


Young's double slit experiment. 


10.(A) State Huygen's principle. With the help 
of a diagram, show how a plane wave is 


reflected from a surface. Hence verify the 
law of reflection. 
[CBSE, 2023, 20, 19, 17] 


11.44 Define a wavefront. How is it different 
from a ray? 
(B) Depict the shape of a wavefront in each 
of the following case: 

() Light diverging from point source. 

(ii) Light emerging out of a convex lens 
when a point source is placed at its 
focus. 

(С) Using — Huygen's construction of 
secondary wavelets, draw a diagram 


showing the passage of a plane 
wavefront from a denser into a rarer 
medium. [CBSE 2015] 


12. In а Young's double slit experiment, the path (05 г) ДЕ = Bees log’ ا‎ 


difference at a certain point on the screen 


1 
between two interfering waves № —th of 5 2E 
the wavelength. The ratio of intensi f this 552 Ша тах (94 2) 
point to that at the centre-of a bright fringe EN 
is close to: (950 
(a) 0.80 (b) 0.74 0622:5 - 0:42. I = Imax. 0°35 
(d) 0.85 = 0.86. 
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. The shape of the interference fringes т 
Young's double slit experiment when D 
(distance between slit and screen) is very 
large as compared to fringe width is nearly: 


(2) straight line (b) parabolic 
(c) circular (d) hyperbolic 
[CBSE 2020] 


4. Assertion (А): In 


Reason (Б): 


Young's double slit 
experiment all fringes are of 
equal width. 

The fringe width depends 
upon wavelength of light (A) 
used, distance of screen from 


plane of slits (D) and slits 


15. Assertion (А): 


Reason (R): 


In an interference pattern 
observed in Young's double 
slit experiment, if the 
separation (4) between 
coherent sources as well 
as the distance (D) of the 
Screen from the coherent 


sources both are reduced to 
1/3" then new fringe width 
remains the same. 


Fringe width is proportional 
to 8 . [CBSE SQP 2022] 


16. A narrow slit is illuminated Бу a parallel 
beam of monochromatic light of wavelength 
à equal 19 6000 Aand the angular width 
of the central maximum іп the resulting 
diffraction pattern is measured. When the 
slit is next illuminated Бу light of wavelength 
№, the angular width decreases by 30%. 


Calculate the value of the wavelength A". 
[CBSE SQP 2022] 


17. Two slits are made one milli metre apart 
and the screen is placed one metre awau. 


What is the fringe separation when blue 
green light of wavelength(500/nm is used? 


[Delhi Gov. SQP Term-2 2022] 
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18. How will the interference pattern т Young's 
double-slit experiment be affected if. (a) p^ А Вх D қ 4 бі РА 
(А) The screen is moved away from the vil ДА a 
plane of the slits. o > 


(B) The source slit is moved away from the 


Ги Oo 
plane of the slits. (b) Тиј “4 ШЫҒЫ wih Fedme- 
(C) The phase difference between the light 


waves emanating from the two slits $1 ом, it wi ff become |6 Йол. 


and S; changes from 0 to x and remains 
(22) Щ. pres. Ц уо doe а 


constant. [CBSE Term-2 2022] 
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٠١ А slit of width (0.6)mm is illuminated by а (B) let لله‎ boi 
poil م‎ n Jn 94 {on™ 


beam of light consisting of two wavelengths ac] 
600 nm and 480 nm. The diffraction pattern is 0-1) fn 
observed on а ѕсгеет1.0 m from the slit. Find: 5 f ( 4 боолт OAL [m 
(A) The distance of the Second bright fringe (И) Ле = 1 А6 

from the central maximum pertaining to 

light ofB00nm.| - (n- 1) = n (346, 
(B) The least distance from the central ку g 4- 

maximum ас which bright fringes due to 

both the wavelengths coincide. В _ 4n 
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20. (А) Why are coherent sources necessar 
у to 
produce a sustained interference pattern? (9 Coherent 0 قى الا‎ produce. wave 


(B) Why does the intensity of a secondar ў - 
ling сегізі phone dece TRA 


maximum become less as compared to 


the central maximum? АЛАУЫ thet position of maxima and 


(C) Ina double-slit experiment, the distance AA 
between slits is increased ten times PUIG does wot with time 


whereas their distance from the screen os t : х 
is halved. What is the fringe width? 44 Ausland ivierlerence. 
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21. Abeam of light consisting of two wavelength 
600 nm and 500 nm is used in a Young's 
double slit experiment. The slit separation is 
1.0 mm спа the screen is kept 0.60 m away 
Поти сие plane of the slits. Calculate: 

(А) the distance of the (second bright 
fringe from the central maximum for 
wavelength 500 nm, and 

(В) the least distance from the central 
maximum where the bright fringes due to 
both the wavelength coincide. 


[CBSE Term-2 2022] 
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26. Draw the graph showing  intensitu 
distribution of fringes with phase anale, due 
to diffraction through single slit.[CBSE 2021] 
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27. п young's double slit experiment, the path 
difference between two interfering waves 
at a point on the screen is 5 /2, being 
wavelength of the light used. The ............ dark 
fringe will lie at this point. [CBSE 2020] 


24. Two waves from two coherent sources S and 
S' superimpose at X as shown in figure. If X 
is a point on the seco 6 Dand 
is 4.5 cm. Calculate the wavelength of the 
waves. 5х-5'Х = 4.59 
ХЛ for minima 
Pal, = (2-1), 
Л-2- 
4-55-<ң E CEN 
[CBSE 2021] 
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Necessary condition for constructive Interference 


phase difference |o ,2T, ERI СТ, Da luy. = 0,1,2, 2 


path difference 4 o, A 2А 3A-- - 
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Interference of wave by young's Double slit experiment 
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Necessary condition for YDSE- 


* The conditions for the interference of light are as under. ) 
li] In interference the source of light should be monochromatic. 
(ii) Here waves should be af the same frequency. 4 „7 * 
(iii) Direction of waves should also be the same. ) 
(iv) The amplitudes of both the waves should also be the same. تڪ‎ 
(v) The slits of both the sources should be thin. 


| Совегет Sources |< А 
* Coherent source of light are thase sources which emit a light wave having the same frequency, 


wavelength and in the same phase or they have a constant phase difference 
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۴ If one of the slit width is four times|of another then find the ratio 
of maximum and minimum Intensity of fringe s 
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Diffraction of light- 
* Diffraction af light is the phenomenon of LM of light around the corners of an obstacle and 


entering in the geometrical shad 


* Diffraction of light is mare effective or noticeable when opening or obstacle is of order of wavelength 
لسلست سل سمه‎ M 


of light. 


* Alternate pattern of bright and dark fringe is formed оп screen of decreasing intensity. 
* Central fringe is brightest of all, А 


